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Manuf •ctuxlno m food product by co^xtyu»iim. 
Th« Invention oonosms a mathod of manuf auturlng by 
coex-tz-usion food product In ehoet, rlbbim or fllainent 
form, wtilch product consists of at least -rwo components A 
bnd B each ae layers or lajBallas, A being in a softer and B 
in a firmer stata, these states referring to 20 degr. C 

whereby B 1« sand wlched_l)fe±vaBn-J.ay-er^-o£-Jk->-j;^^ 

The Inventor's two (expired) U.S. patente No. 4.115.502 and 
4. 436.568 disclose such products. The fonier dlsclceeB: 

a) strands of a viscous sugar solution^ interspersed with 
strands of dough. The ooextruded sheet formed product is 
subsequently baked - and: 

b) strands of highly viscous, dlseolvsd or swollen protein 
and of a vlecous sugar solution, caramel c^nd/or dough; -the 
coextruded eheet foned product Is sijbsequently aolldifed. 
(See col. 6 line 65 to col. 7 line 5 of this patent). 

The other above nentloned patent contains an operative 
exaaple for ina)(lng a similar food product^ namely example 4. 
Here an alkallc solution of soya protein :.8 Interepersedly 
coextruded with a solution of carboxy-metliyl-cellulose to 
which is added caramel ( for sweetening and aroma ) . To 
achieve a regular structure the two solut^rons have the same 



viscosity. 

The coextruded sheet formed product Is col leoted on a 
conveyor film of polyester (later to be uted as wrap for the 
product) and is sollfled by rinsing a solution of NaCl - 
lactic acid over it. This causss ths protein to coagulate. 

There la also made cross>refer«nce to my copending, not yet 
published British Patent Application Ko. 9908444.4. 

In the^tertt^food' product, 1 intend to include 
confectionery and medical products. 



lh* pr*s*rkt inv«ntlon conc«ms an Improved m«thod of 
bringing B Into « atatA %rhloh Is suitably firm for giving 
th« consiuDttX product machanlcal stability, while during the 
coeatruBlon it conveniently should bo In 4. softer ateta, and 
for the A componant a contrary purpose, nemely to obtain 
riiirjirkg-jfcha_ coaatruslon a atata which la firmar than the sof t 



•tat* which usually glvaa tha product the best "mouth per- 
fonnaxvoe" . 

Tha Invention le not limited to use of Btry particular kind 
of coextruslon die. 
/^Ons aspect of the Invention has the puxpoee to provide for e 
generally more practical method of coegul(\tlon than that 
described In the abova mentioned example, and Is 
charactarlxed as stated In clala 1 . 

Examples of fonnatlon of a firm gel by chemical reaction 
between reactants In the 6- and A^componentat As 
B component colloidal solutions of deiaethylated pectin or 
alcallc soya protein or alglne acid, as reaotant In the A- 
component Ions of Ca, Mg or Al . Coagulation by change of pH 
can also be used, alone or In combination with the metal 
lona. 



Or aolld fine particles -~eTg. fine fibrea or plat 
of Boyaproteln as a high percentage dlspetrsion In slightly 
alcallc water can bs coagulated with Ca-lona. 
Depending on details in the parameters of the extrusion 
proceas, a B-oomponent In form of a colloidal solution will 
of tsn become molecularly oriented while 1 t flows through the 
coextruslon die. This orientation can be ''frozen" If the gel 
formation by use of a reactant from the A*coaponent Is 
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•ufflcl.ntly fe.t. Ths -froz^' orlentaticn can help to 

mak* -Cha product Ml Ilka maat whan it li chaw»d. 

in tha finel product may In aome ca«aa ranuiin 

m tha aaina ganarally plaatlc, galfonM«J or powdarformed 

stata which it had during tha ooaatrusion, but in »oat cases 



a 

an 



atat«, aapaclally whan a Juicy parformanoft la vanted In the 
aiouth. 

When A has high contanta of wetor, thara ^ra tvo waya of 
making A adaquately eartlaolid to solid during tha 
coaxtruaion, and latar nwra flcwablo. Ona way - tha second 
.p^ct of tha invantlon - la by fraaalng IVnd melting 
adaquata part of tho water as atatad ih claim 2, another 
vay - the third aapact of the invention - ia by use of 
depolymarlzatlon (hydrolyeefi) after the e^truaion proceee, 
preferably by enaynes, as specified in ol^a 3. The latter 
applies to carbohydrates bs veil as protoi.ns. 
When A is in froren or profor-bly part -frozen state during 
the eatru.lon, freezing of B should normally be avoided, but 
B should preferably prior to the extruBion be ooolod down 
=Bl«©s*=*©=i^«-**eea4rng=-poi^'t^nd=^«-WtT*^^ 
should be carried out as foot as practlcaVly po.-ible. The 
die chambers should in euch cases normally be made from 
metal and then kept at a temperature near the fraering point 
of B. 

Melting of a smell portion of the A- layer during the pessogo 
through the die will normally be edventagiious rather than 
harmfull provided the extrusion velocity ..a sufficiently 



high and the «altan flln thsrefora thin. 
In ord r to kMp tti icr^cxyetals bondsd togo-ther -to an 
ad*<9uat0 plastic conaiat^ncy, there should prefarably be 
soma amoimtfl of sugar or a watersclubla pclynwr (^.g. 
partly depoly»eri»ed pr-otttln) nixed into the A-coinponent , 
and dlap*rMd short dlgastlbl« fibres are alao helpful in 
this connaction. 

irhen lasvlng the die the product will rvomally be supplied 
to a conveyor belt azuS may be cut Into suitable pieoes. 
In all 3 esp^ots of the invent! one, A ruy be sandwiched 
between B In 2 dimensions so that B forms one or more 
longitudinal channels occupied by A. 
Examplee of application of the Invcntiont 

1) Confectionery or "hybrids" between coniectlonery and 
healthy products, see e.g. the operational «xaxftple. 

IX) Haat-llktt foodstuff on baels of vegetable protein. 

1} A: a strong soup, or youghurt with herfcs and sploes 
("chutney"), with addition of email amounts of a 
thickening agent; in frozen doughliha atate during the 
eattrufiion process. 

2) a; during the utruslon: soya flour dii parsed In water 

thickened by neana of part -hydroll zed soyaproteln, and 
with splcas and other aronatlo subatancoa. plus 
protelnaae added - after tha extrualont hydrollz«d 
by the protelnaae. 
B! A non-protein gel produced as statad in claim 1. 
Ill) Products with contenta like saueagea. 
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A: B pasta as normally usad In Bsusagos, <pt:lonally wl-th 
addition of part-hydr Ilaod •oyaprot Ir as a thickening 

B: « firm gol produced aa stated in claim 1. 
A: hon«y. 

B: a firm pectin gel, precipitated by ohei loal 

reaction with loxis admixed to A. 
Pr<^>ortlon between the cooiponents: A/B ■ ! : 1. 
B IB fed in form of a viscous 5% solution in water of low- 
Bsthoxy pectin of temperature 2 degz*. C. 

A 18 a honoy which is In plastic stat* at room temperature 
«nd to which Is added Ca-laotate In an amount double that 
which la equivalcunt to the pectin with whxoh it shall react. 
An ordinary flat ooextrusion die is used, extruding the 
oonf Igxo-atlon B-A-B. The die la fed by ran extruders. The 
gab of the exit orifice la 3 nm. The extruded product Is 
delivered to a conveyor belt covered by a polyethylene flln. 
The latter is also used to wrap the product after cutting 
into pieoea. 

^A-^l^^f ea"^B"C"^trearperBXure -a5 degr . C, and the die teSperature 
la controlled at ^2 degr. C. 

The extruded product wrapped In the film |.s cured by atorsge 
at rooa temperature. 



CHIMg 

1. A mat:hod of Aanuf scturlng by cosxtrusion « food product 
in BhMt, ribbon or fllanent fom, which {product conalete of 
at Isast two conponants A and B each aa It^yBrs or lamellae, 
A* A being In « softer and B In a firmer ^tate, 

theae atetee referring to 20 degr. C, whereby B le 
aandwlohed between layers or lamellae of A., and In which A 
la brought to coagulate tojeeM firmer ste^te after the 
Joining of A and B to a eandwich, charactarlaed in that 
prior to joining of the components, B is in a dissolved or 
dlspereed state capable of coagulating by a change of pH or 
by reaction with metal lone, and A contalna dissolved 
substanoas to effect euoh rsection^ 

2. A method of manufacturing by coextruston a food product 
in sheet, ribbon or fllanent form, which |)roduct coneiste of 
at least two components A and B each as Itiyera or lamellae, 
A being in a softer and B In a firmer ataha, these statee 
referring to 20 degr. C whereby B is sandvflched between 
layers of A, oheracterlzed in that during the extrusion A is 
in a flitner state suitable for the e«tru»ion, thie state 
being obtained by freasing. 

3. A method of eenuf acturing by ooex true ton a food produot 
in sheet, ribbon or fllanent fom, which product consists of 
at least two componente A and B each ae layers or lamellae, 
A balng in a softer and B in a firmar stato, these states 
raf erring to 20 degr. C whereby B is sandtifiched between 
layers o£ A, charectoriged in that during the extrusion A is 
In a prs-fom consisting of a suitably firm natural polymer 



aubatanc* with addltl n of an anzym capat>}. of 
d^polyiDorizlng said polymer, and th t sub^equ nt to the 
•xtrualon ««ld mnzym In llowed totally or partly to 
dvpolymorlza vald pre^form. 



